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0RGHUQ ZDYH SRZHU JHQHUDWLRQ SODQWV DUH FDSDEOH WR ZRUN LQ YDULDEOH VSHHG RSHUDWLRQV 7KHVH ZDYH
SRZHU JHQHUDWLRQ SODQWV DUH SURYLGHGZLWK DGMXVWDEOH VSHHG JHQHUDWRUV OLNH WKH GRXEOH IHHG LQGXFWLRQ
JHQHUDWRU2QH RI WKHPDLQ DGYDQWDJHV RI DGMXVWDEOH VSHHG JHQHUDWRUV LV WKDW WKH\ LPSURYH WKH V\VWHP
HIILFLHQF\FRPSDUHGWRIL[HGVSHHGJHQHUDWRUVEHFDXVHWXUELQHVSHHGFDQEHDGMXVWHGDVDIXQFWLRQRIWKH
IORZFRHIILFLHQWWRPD[LPL]HWKHRXWSXWSRZHU+RZHYHUWKHVHV\VWHPVUHTXLUHDVXLWDEOHVSHHGFRQWUROOHU
LQRUGHU WR WUDFN WKHRSWLPDO WXUELQH UHIHUHQFH VSHHG ,Q WKLVZRUN D VOLGLQJPRGH FRQWURO IRUYDULDEOH
VSHHGZDYHSRZHUJHQHUDWLRQSODQWVLVSURSRVHG
7KH VWDELOLW\ DQDO\VLV RI WKH SURSRVHG FRQWUROOHU LV SURYLGHG XQGHU GLVWXUEDQFHV DQG SDUDPHWHU
XQFHUWDLQWLHVE\XVLQJWKH/\DSXQRYVWDELOLW\WKHRU\)LQDOO\VLPXODWHGUHVXOWVVKRZRQWKHRQHKDQGWKDW
WKH SURSRVHG FRQWUROOHU SURYLGHV KLJKSHUIRUPDQFH G\QDPLF FKDUDFWHULVWLFV DQGRQ WKH RWKHU KDQG WKDW
WKLVVFKHPHLVUREXVWZLWKUHVSHFWWRWKHXQFHUWDLQWLHVWKDWXVXDOO\DSSHDULQWKHUHDOV\VWHPV
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7DNLQJLQWRDFFRXQWWKHSUHYLRXVFRQVLGHUDWLRQVVRPHNLQGRIUREXVWFRQWUROVFKHPHVKRXOGEHFRQVLGHUHG
IRUWKLVNLQGRIV\VWHPVLQRUGHUWRLPSURYHWKHFRQWUROOHUSHUIRUPDQFHXQGHUV\VWHPXQFHUWDLQWLHV,QWKLV
VHQVH WKHVOLGLQJPRGHFRQWURO 60& LQLWLDOO\GHYHORSHGE\8WNLQDQGVXFFHVVIXOO\DSSOLHG WRGLYHUVH
W\SHVRILQGXFWLRQPDFKLQHGULYHV>@FDQEHDVXLWDEOHFKRLFH7KH60&DOORZVWRDYRLGWKHQHHGRIDQ




7KLV SDSHU SUHVHQWV D 60& VFKHPH LQ RUGHU WR LPSURYH WKH SRZHU H[WUDFWLRQ LQ 2:& ZDYH HQHUJ\
JHQHUDWLRQ SODQWV HTXLSSHG ZLWK D '),* 7KH REMHFWLYH LV WR DWWDLQ WKDW WKH WXUELQH VSHHG WUDFNV WKH
RSWLPXP VSHHG WKDW PD[LPL]HV WKH SRZHU H[WUDFWLRQ IURP WKH :HOOV WXUELQH LQ VSLWH RI V\VWHP
XQFHUWDLQWLHV
2:&3ODQWPRGHOLQJ
,Q WKLVZRUN WKH1(5(,'$02:&SURMHFW LV FRQVLGHUHG DV D V\VWHP WKDW FDQEH FRQWUROOHGXVLQJ WKH
SURSRVHG UREXVW FRQWURO GHVLJQ1(5(,'$02:& LV D SURMHFW LQYROYLQJ WKH LQWHJUDWLRQ RI DQ2:&
V\VWHPZLWK:HOOVWXUELQHVLQWKHQHZURFNILOOEUHDNZDWHUDWWKHKDUERULQ0XWULNXLQWKHQRUWKFRDVWRI
6SDLQ
,Q WKLV V\VWHP WKH WXUERJHQHUDWRU PRGXOH LV FRPSRVHG E\ WZR ILYHEODGH :HOOV WXUELQHV WKDW WXUQ
WRJHWKHU FRQQHFWHG WR DQ DLU FRROHG '),* ,Q WKLV NLQG RI LQGXFWLRQ PDFKLQHV ZLGHO\ HPSOR\HG LQ
GLYHUVHJHQHUDWLRQDSSOLFDWLRQVWKHVWDWRUFLUFXLWLVGLUHFWO\FRQQHFWHGWRWKHJULGZKLOHWKHURWRUZLQGLQJ
LVFRQQHFWHGYLDVOLSULQJVWRDYDULDEOHIUHTXHQF\FRQYHUWHU9)&,QRUGHUWRSURGXFHHOHFWULFDODFWLYH
SRZHU DW FRQVWDQW YROWDJH DQG IUHTXHQF\ WR WKH XWLOLW\ JULG RYHU D ZLGH RSHUDWLRQ UDQJH IURP
VXEV\QFKURQRXVWRVXSHUV\QFKURQRXVVSHHGWKHDFWLYHSRZHUIORZEHWZHHQWKHURWRUFLUFXLWDQGWKHJULG
PXVWEHFRQWUROOHGERWKLQPDJQLWXGHDQGLQGLUHFWLRQ7KHUHIRUHWKH9)&FRQVLVWVRIWZRIRXUTXDGUDQW







UHJDUGOHVVRI WKHGLUHFWLRQRI WKHDLUIORZ WKURXJK WKH WXUELQH VR WKDWQRGHYLFH LVQHHGHG WR UHFWLI\ WKH
DLUIORZ7KHHTXDWLRQVXVHGIRUWKHPRGHOLQJRIWKHWXUELQHDUHJLYHQE\>@
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VSHHG WKH :HOOV WXUELQH HIILFLHQF\ GURSV GUDVWLFDOO\ 7KHUHIRUH WKH PD[LPXP SRZHU WKDW FDQ EH
H[WUDFWHGE\WKH:HOOVWXUELQHLVOLPLWHGE\LWVVWDOOLQJEHKDYLRU$WXUELQHEODGHVWDOOVZKHQWKHUHODWLYH























FRQWUROOHG VR WKDW WKH IORZ FRHIILFLHQWԄUHPDLQV ERXQGHG \LHOGLQJ WR DPD[LPXP VWDOOLQJ IUHH WRUTXH
FRHIILFLHQW୲7KHGHVLJQRI WKH60&UHTXLUHV WR WDNH LQWRDFFRXQW WKHG\QDPLFVRI WKH WXUERJHQHUDWRU
PRGXOH7KHPHFKDQLFDOG\QDPLFHTXDWLRQIRUWKHWXUERJHQHUDWRUPD\EHZULWWHQDV
 ሶ ൅  ൌ ୲ െ ɀୣ 
ZKHUHLVWKHLQHUWLDPRPHQWLVWKHYLVFRXVIULFWLRQFRHIILFLHQW୲LVWKHWRUTXHJHQHUDWHGLQWKHWXUELQH





DOLJQHGZLWK WKH VWDWRU IOX[ OLQNDJH YHFWRUɗୱ DQG WKHQɗୢୱ ɗୱDQGɗ୯ୱ  7KLV \LHOGV WKH IROORZLQJ
YDOXHIRUWKHHOHFWURPDJQHWLFWRUTXH>@
 ୣ ൌ െ୘୯୰ 
ZKHUH୘LVDWRUTXHFRQVWDQW
















268   Oscar Barambones and J.M. Gonzalez de Durana /  Energy Procedia  75 ( 2015 )  265 – 270 
)URPHTXDWLRQVDQG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QDWXUH RI WKH 60& WKLV FRQWURO LV UREXVW XQGHU XQFHUWDLQWLHV FDXVHG E\ SDUDPHWULFDO HUURUV RU V\VWHP
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